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Ha astopedepat nuccepranun HES3EBAKA Brnanucnaga Jleonumoenya
Ha TeMy: «Pa3paboTka Hay9HEIX OCHOB IIOCTPOEHHUS CHCTEM HAKOILJIEHHS
NIEKTPHYECKOH 3HEPTHH B TATOBOM 3JIEKTPOCHAOKEHUHY, TIPEICTABJICHHON
Ha COMCKaHWe YYeHOH CTelleHH JOKTOpa TEXHUYECKHX HAYK MO CIelHaIbHOCTH
2.9.3. IToiBMKHOH COCTAR JKEeJIE€3HBIX JOPOT, TATA II0E3/I0B H IEKTPHDHKAIII

AKTYaJIbHOCTB TE€MBI.

B cootsetctBHU ¢ «Jlonrocpounoit mporpammoit pazsutus OAO «PXK]I» mo 2025 romga»
OJHHMH H3 KJIIOYEBBIX WHHMIMATHB DPAa3BHTHS SBILIOTCA CHATHE OapbepHBIX OTpPaHHYEHHH B
SHEPreTHYECKOM KOMILIEKCE M IOATrOTOBKa OOBEKTOB HHQPACTPYKTYpPhl IS OOECIeYEeHUs
IpOIlyCKa TsDKEJIOBecHBIX moe3noB. «TpancrioprHas crparerust Poccuiickoit @enepanuu 1o
2030 roxa ¢ mpor1o3oM Ha nepuo 1o 2035 roga» npeaycMaTpHBaeT HCIONb30BaHAE THOPHIHBIX
CHUCTEM AaKKyMYJIMPOBAHHs OSHEPrHH HAa TPAHCIOPTE W BHEIPEHHE TEXHOJIOTHH HAKOILICHHS
SHEPIHUH JUIA CHEDKEHHS SKOJOTHYECKOTO BO3/IEHCTBHS OT TPAHCIOPTHOTO CEKTOpAa M CHIDKEHHS
noTpeOIeHUsT 3HEPrdH OT BHEmHHX cerTell. K OIHMM M3 OCHOBHBIX 3HEprocOeperaromux
TEXHOJIOTHH B COOTBETCTBHU C «DHeprerudeckoi crparerued xommuara «PXKJ[» ma mepmoxn mo
2015 wm =Ha mepcmektuBy 1m0 2030 roma» oOTHOcsTCA TOBHIIEHHE 3()(EKTHBHOCTH
PEKYNEPATHBHOTO TOPMOXKEHHS W HCIOJB30BAHHE HAKONMTENEH DSHEPTHH B OCHOBHBIX
TEXHOJIOTHYECKHUX ITPOIECCAX.

B cBa3u ¢ »THM IpezcTaBieHHasl AHCCEpTAl[MOHHAsS paboTa, MOCBsIIEeHHAs pa3padoTke
HAay4YHBIX OCHOB IIOCTPOGHHS CHCTEM  HAKOIUIEHHS  JJEKTPOSHEPTHH B TATOBOM
3IeKTPOCHA0KEHNH, SIBIISETCS aKTYaILHOIA.

Hayuynasi HOBH3HA H NPAKTHYECKAs 3HAYHMOCTb.

B aBTopedepare npeacTaBieHbl pe3yIbTaThl, 00J1a/1a0He HAYYHON HOBH3HOM:

1. Pacmmpena wiaccuukamust Tpoduineit myTH Jyist OLEHKH SHEPreTHYECKHX 3aTPaT JIBIKECHUSI
noe3/ia Ha SNEeKTPHGHIMPOBAHHBIX YYACTKAX 3a CYET y4era JONOJIHUTELHBIX XapaKTePACTHK IMPOQIIs
My TH.

2. Pazpabotana MareMaTHyueckasi MOJIEIb JEKTPH(PHIMPOBAHHBIX YUaCTKOB JKEIe3HBIX JOpOT,
OTJIMYAOLIASACA OT M3BECTHBIX YUETOM THIIA IPO(HII YTH YYaCTKOB U MPEIJIOKEHHBIX MapaMeTPOB
(hOpMEPOBaHHS HATPY3KHU ICKTPOIOJBEDKHOTO COCTABA.

3. PazpaboTanbl crioco0B! ONpeIeNIeH s pacxoa U MOTEPh TEKTPOSHEPTHH B CHCTEME TATOBOTO
SMEKTPOCHAOKEHUS,  3apsygHOM  XApaKTepHCTHKM  CHCTEMBI  HAKOIUICHHSI  3JIeKTPOSHEPrHH,
MMHTAITHOHHOTO MOJIEHPOBAHHS SHeProadh(GeKTHBHOTO TpadHKa IBIIKCHHS TOE3/I0B.

4. YcoBepIIeHCTBOBAH CIIOCO0 OIpEEIeHIs SHEPIeTHYECKHX MOKA3aTe/Ied CHCTEMBI TATOBOTO
DIIEKTPOCHAOKEHUA TIPU IIPUMEHEHUH YCTPOHCTB HAKOIIEHHS DJIEKTPOIHEPIHH.

5. PazpaboTanbl MaTeMaTHIeCKHE MOJIENTH CHCTEMBI TATOBOTO 3JIEKTPOCHAOYKEHHUS [T PEIICHIMS
3a7a4 MO TOBBIIIEHHIO HArPY30YHOM CIIOCOOHOCTH €€ 3JIEMEHTOB, OTIHYAROIIAECS OT H3BECTHBIX
y4eTOM pabOoThI B HEH CHCTEM HAKOIUIEHHS 3JIEKTPOIHEPTHH.

6. PazpaboTanbl IMHTAIMOHHAS M (pU3HYEcKas MOJIENM CHCTEMBI TATOBOTO 3JIEKTPOCHAOKEHS
C TMOPUIHBIMU CHCTEMAMH HAKOILIEHHUS 3JIEKTPOSHEPTUH, O3BOJIFOIIIE OMPENEIISTh SHEPreTHICCKAS
TIOKA3aTeNH CHCTEM TATOBOTO 31EKTPOCHAOKEHHUS M HAKOTUIEHUS SIEKTPOIHEPIHIL

7. YcoBepHieHCTBOBaHA METOAWKA OIPENENeHHS MapaMEeTpPOB M MECT pa3MeIleHHs CHCTeM
HAaKOIUIEHHs  5SJIEKTPOSHEPIMH HAa  OCHOBE  pE3Y/bTalOB  MMUTAIIMOHHOTO  MOJENHPOBAHUS
B3aMMOJICHCTBHS CHCTEMBI TATOBOI'O JJIEKTPOCHA0KEHHS 1 SIIEKTPOIIOABHIKHOTO COCTARA.



8. IlpemmoxeHnsl HOBBIE, HAyYHO OOOCHOBAaHHBIE TEXHUYECKHE PEIICHHS I10 ITOCTPOCHHIO
TSITOBBIX IOACTAHIIMH M IIOCTOB CEKIMOHHUPOBAHKS KOHTAKTHOM CETH IOCTOSIHHOTO M IIEPEeMEHHOIO
TOKA, COAEPIKAIIMX CUCTEMBI HAKOILIEHUS 3JIEKTPO3HEPTHH.

Pe3yIbTaThl HMEHT TEOPETHYECKYIO H MPAKTHYECKYI0 3HAYHMOCTD:

1. YcoBepImeHCTBOBAHHBIM CITOCOD  ONpeleNicHHsT DHEPreTHYeCKHX IoKasatelied CcHeTeM
ISLOBOLO WIEKTPOCHAOKEHUS B OLIMYHUE 01 M3BECIHBIX [O3BOJSET PACCUMTBIBALD OKA3AIE/H C YY4eTOM
(pakTopa paboTHI HAKOIHTEIEH HMEKTPOIHEPIHHL.

2. PaspaboranHass MeTOIMKA OLECHKH BIMSHHS I[apaMeTPOB 3JEKTPOTATOBOM HArPY3KH Ha
aMeKTporoTpedIeH e | MOTEPH JIEKTPOIHEPTHH B CUCTEME TATOBOTO TEKTPOCHAOKEHHS B OTJIMYHE OT
H3BECTHBIX TIO3BOJIET TIPOBOJIMTH PACYETHl 3HEPreTHYECKHX IMOKazarelied ¢ y4eTOM IlapaMeTpoB
rpadHKa IBHKEHHAS MOE3I0B | MPOQHIIS Ty TH.

3. YCOBEpIIEHCTBOBAHHAS METOIMKA BRIOOpA MECT PasMEINEHHS W OIpEIENeHHs MapaMeTpoB
CHCTEM HAKOIUICHHSI 2JIEKTPOSHEPTMM B CHCTEME TATOBOIO 3MIEKTPOCHAOKEHMS IOCTOSHHOIO H
IIEPEMEHHOIO TOKA B OTIMYME OT M3BECTHHIX MO3BOJIAET ONPEACISTH MapaMeTphl YCTPOMCTB C Yy9eToM
NMMMHUTHPYIOIMUX HArpy304YHBIX IIOKA3aTesel, XapaKTepUCTHK HPOQUIS IYyTH M pPEKyIepaTHBHOTO
TOPMOKEHHUSI TEKTPOIIOIBIDKHOTO COCTABA.

4. [lpennoxeHHble TEXHWYECKHE pENICHHWS [0 IIPUMEHEHHMIO YCTPOHCTB HAKOIUICHUS
WIEKTPOIHEPTHH TO3BOJIIOT IIOBBICHTE 3(P(HEKTHBHOCTS MEPOIPHSATHH 10 MOBBIIICHHIO HATPY309HOH
CIIOCOOHOCTH CHCTEM TATOBOIO HIEKTPOCHA0KEHHMS IIOCTOSHHOTO U IIEPEMEHHOTO TOKA.

5. llpennoxeHnble TEXHUYECKAE W TEXHOJIOTWYECKHE PEINEHUS MO OIMpeNelleHHIO TATOROTO
WIEKTPONOTPEOIIEHHS B [TOTEPh EKTPOIHEPTHH B CHCTEME TSIOBOIO JJIEKTPOCHAMKEHHS MO3BOJISFOT
HOBBICHTH TOYHOCTE PACYETOB C YIETOM OpraHM3aIMi JBHYKEHUS II0E3IOB.

6. Pazpaborannplii crnioco® ompeneNieHust 3apsIHOd XapakTePUCTHKH CHCTEM HAKOTUICHHS
AIEKTPOIHEPTHH B OTIHMYME OT M3BECTHBIX I03BOJSIET (DOPMHPOBATH XAPAKTEPHCTHKY C YYETOM
HaNpsDKEHH W HArPy309HOM XapaKTePHUCTHKN KOHTAKTHOH CETH CHCTEMBI TATOBOTO SNIEKTPOCHAOKEHHS.

7. Tlperioke bl TEXHHYECKHE TTapaMeTphl HAKOIUTEEH TeKTPOIHEPTHH B CHCTEMAX TATOBOTO
MEKTPOCHAOKEHHST TOCTOSHHOTO M IEPEMEHHOIO TOKA ¢ YYETOM HX pa3MEIIEHHS, KOTOPHIE BHOCST
BKJIAJ B PEIICHHE 3adaud MOBBIUEHHS 3(PEKTHBHOCTH pPabOTEl TATOBOTO SIEKTPOCHAOMKEHES
KEJIe3HONOPOKHOTO TPAHCHOPTA.

8. PaspaboranHble cnocoObl W TEXHHYECKUE PENIEHUS MO MOCTPOCHHWIO CHCTEM HAKOILICHHS
WIEKTPOSHEPTUM  3aKIAABIBAIOT  METONOJIOTMYECKHE  OCHOBBI  pPasBUTHS  CHCTEM  TATOBOIO
WIEKIPOCHAOKEHHUS ¢ UCLIOIIB30BAHUEM TEXHOIOI UM XPAHEHUS] HICKIPOYHEPI UHU.

Bonpocs! 1 3ameqanns no apropedepary:

1. B amropedepare Ha c. 12 ykazaHO, YTO MeTOJ HMMHTAIMOHHOTO MOJIEMPOBAHHS
OCHOBaH Ha pacyeTHOM rpaduke IBI)KEHHS M CXeMax IPOITycKa IOe3/I0B, OJHAKO, M3 TEeKCTa
HEMNOHSATHO, TpeOyeTcs JId W3MEeHEeHHe METOo/[a NMPH HW3MEHEHHHW PacdyeTHOro rpadHKa HIH CXeM
MPOIyCcKa Moe3I0B?

2. Ilpu cpaBHeHUH IOKa3aTesied Ui pa3M4HBIX BapUAHTOB DJIEKTPOTATOBOH HATPYy3KH
ucrone3yercs  KodbbHUUEHT INpHpameHus TpeOyroIeics MOIMHOCTH Ui CHIDKEHHS
MHHHMAaJIbHOTO MEXKIIOe3IHOro uHTepBana (c. 21). M3 Texcra HemOHATHO, KaK B JaHHOM CIIydae
OTCYTCTBHE PpEKyIEepaTHBHOTO TOPMOJKEHMS MOXKET OKa3zaTb BIMSHHE Ha 3apsaHylo
XapaKTepUCTHKY?

3. B Ttabmune 3 (c. 33) mpuBeOeHHI pe3yAbTATHl ONpeJeNieHHs IapaMeTpOB CHCTEM
HaKOIUIEHHUS 3NIEKTPOSHEPTHH Ul FPy30BOrO IBMKEHHUS. B Tekcre aBTOpedepara HE OTMEYEHO,
OKaXKET JIM BIMSIHUE Ha YKa3aHHBIE MMapaMeTphl U3MEHEHHE TakuX (pakTOpoB, KaK Macca moessa
CKOPOCTH JBH)KEHHA MOE3T0B?



JakJrovyenue

VkazaHHBIE 3aMeyaHHsi HE OKAa3bIBAIOT CYIIECTBEHHOTO BJIMSHHUS HA IOJIyYEHHBIE
pe3ynbraThl. B nenom, npeacTaBieHHbie B apTopedepare pe3yibTarsl paboThl O3BOJSIOT C/IENAThH
BBIBOJI O TOM, YTO B JIMCCEPTAIMOHHOM paboTe copepkarcs HaydHO 0OOCHOBaHHBIE Pe3yIbTATHI
110 OCTPOEHHUIO CHCTEM HAKOIUICHHS IEKTPOIHEPIHH B TATOBOM 3JIEKTPOCHAOKEHHUH.

Jluccepraiisi BEITIONIHEHA Ha JIOCTATOYHO BBICOKOM TEOPETHYECKOM YpOBHe, ofmamaer
HAYYHOM HOBHM3HOH, IIOJHOCTBIO COOTBETCTBYET KPHTEpPHSAM, KOTOPHIM MHODKHA OTBEYaTh
JHCCEepTalisi Ha COMCKAaHHE YYEHOH CTEeNeHM JOKTOpa HayK, ycTtaHOBIeHHBIM IlonoxeHueM O
OPHUCY)KIEHUH YUCHBIX CTEICHEH, YTBEPKICHHBIM IMOcTaHOBIeHHeM [IpaButennscTBa Poccuitckoi
Qenepanun ot 24.09.2013 Ne 842, a ee aBTrop Hesepax Bmamuciar JleoHumoBud, 3acayKHBaeT
OPUCYKICHHUSI €My VYEHOM CTeleHH MJOKTOpa TEeXHHYECKMX HayK II0 CHEMHATBHOCTH
2.9.3. [loaBmXHOH COCTAB MKEJIE3HBIX JOPOT, TATra IMOE30B H dIECKTPHPHKAITHS.

3aMecTHTeNh HadaIbHHKA
3ananno-Cubupcekoit xKele3HoM 10poru
o HoBocubupckoMy TeppHTOPHATEHOMY yIPaBIeHHUIO,

KaHIHIAT TEXHAYECKHX HAYK
/ JHepOunor Erpennii MuxainoBua

R@L» Seasemyy § 2024

3anagHo-Cubupckas xene3Has nopora — pumman OAO «PXK]»,
630004, Horocubupck, Bokzansaast maructpans, 14. Ten.: +7 (383) 229-44-52;
Jin. moura: press@wsr.rzd.ru.

H, I[CPGI/UIOB Eprenuii MHX&ﬁHOBHQ, Jaro COrjlaCHe Ha BKIIFOYCHHE CBOMX IEPCOHAIBHBIX JaHHBIX
B JOKYMCHTELI, CBA3aHHLIC C 3alUTOM JAUCCCpTallui Hezeraka Brnagucnasa .HSOHH,HOBH‘{EI, H HX
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